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I. Progress During the Report Period / B & \
A s Iy i Yy \

During the last six month perfod, progress hes continued in the two
major areas of this program: diffusion studfes in Mercury Cedmium |
Tellurdie (MCT); and growth studfes in MCT. The diffusion studies in the '
present report period have emphaesized the experimental determination of
interdiffusion at lower temperatures (< 4506l:) and the modeling of the
defect chemistry oFICT)in order to explain both tnterdiffusion results and
the electrical behavior of MCT. In addition, there is continuing progress on
the tracer diffusion studies in MCT. In the crystal growth portion of the |
program, most of the effort has been devoted to the analysis of sur——
previous work. This has resulted In&b&bﬁ%ﬂ%ﬁr papers to Journals
for review,and copies of these manuscripts are enclosed for your
information. Work continues on the experimental study of isothermal
liquid phase epitaxy (ISOLPE) and on electrochemical studies
A. Diffusion Studies: %

In this report period, we have completed the interdiffusion studies of
HgTe-CdTe couples from 600°C to 300°C for both Hg-rich and Te~rich
conditions. We have analyzed the interdiffusion coefficients (D) as &
function of temperature (T) and composition (X) and we proposed that
interdiffusion occurs by a dual mechanism in the high temperature region
(T 450°C): o vacancy mechanism is dominant in the lower X value region
and on interstitial mechanism is dominant at higher X value region. For
temperatures below 450°C, we observed a different behaviour from the
high temperature region; there is a dependence of D on the component
pressures and D increases for higher X values (X > 0.5). We attribute
this to the predominance of the interstitial mechanism in these lower
temperature regions. Our mode! is confirmed by electrical property
studies in the literature (1,2,3,4) and by theoretical calculations of defect
concentrations (5).
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Progress continues on the topic of tracer diffusfon in MCT. We are
studying the Hg203 end Cd'99 tracer diffuston from 500° to 300°C. We
find two to three branches in the Hg2%3 diffuston profile which ere -
associated with species v 1 different diffusion rates. Since evidence
for the fastest species does not appeer in the preannealed ssmple, we

chose to reveal the slower branches only. We ore investigating the Hg
vapor pressure dependence of the two slower branches to establish the

diffusion mechanisms for them. Our current results (T3 350%C) show that
the siowest branch is insensitive to Hg vapor pressure, whereas the
second fastest depends on Hg vapor pressure {n such @ manner consistent
with a change from e vacancy mechanism to an interstitial mechanism
for Hg293 when the Hg vapor pressure changes from a Te-rich
condition to a Hg-rich condition. Two to three branches were found in the
¢d'99 gifrusion profile. We also tried to resolve the slower two
diffusion processes. The slowest two were independent of the Hg vepor
pressure. We are currently snalyzing the theoreticel relationship between
interdiffusion and self-diffusion coefficients for this pseudo-binaery
system, with the objective of expleining the branches thet are
independent of Hg vapor pressure.

We have finished the Kirkendall effect studies and marker experiment,
ond hope to interrelate all the diffusfon studies.
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B. Growth Studies '

The isothermal 11quid phase epitaxial technique (ISOLPE) was used to
investigate tha Hg corner of the phase diagram and determine Hg-rich
interdiffusion coefficients at 450 and S00°C. Good sgreement was
obtained in each case with data found in the 1iterature.

A slight modification has been made to the theory for the
determination of interdiffusion coefficients from isothermal growth
kinetics. The raw data were reanalyzed in the light of this revision and
used to fit the interdiffusion coefficient under Te-rich conditions to an
equation of the form:

D,(cm?/sec.) = 300 exp(-7.53X)exp(-1.92eV/KT).

Progress continues on the application of the coulometric titration
technique to determine free energies of formation of the tellurides at
298%K. Progress has been slow because of the time needed for
equilibration. There are also some questions that persist regarding the
stability of one of the Li/Te compounds needed for the calculation,
because of conflicting information in the literature
i1. Planned Activity for the Coming Period.

The work planned for the future emphasizes the following topics:
continuation of the experimental tracer diffusion studies; continuation of
the analysis of all diffusion results, including s unified theoretics)
trestment; evaluation of epitaxial growth methods; and continuation of the
electrochemical studies of the thermodynamic properties of the MCT
system,

e aaa sid asd ast aaaaant po T T R S ALt ad abh bl SR Sl Aol Al




- WU WY N W W m W W - -

[}

1. There were no changes in the key personnal 1n the report period.

IV. D. A. Stevenson presented s seminar ot the Rockwell Science Center on
Harch 10, 1986: “Diffuston and Growth Studtes in Mercury Cadmium
Telluride,”

MF.S. Tang and J.G. Fleming presented Research reviews at Ford Aerospace
on July 14, 1986.

Two papers were presented at the Ninth Conference on Crystal Growth
June 3-6, 1966, Fallen Leaf Lake, Caltfornia: Epitaxtel Growth of Mercury
“Isothermal Liquid Phase Cadmium Telluride," J.G. Fleming and D.A.
Stevenson

“Interdiffusion and the Kirkendali Effect in the HgTe-CdTe System,”

M.F.S. Tang and D.A. Stevenson,
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